
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Apr 20, 2024

Analysis of High-Latitude lonospheric Processes During HSS and CME-Induced
Geomagnetic Storms

Durgonics, Tibor; Komjathy, Attila; Verkhoglyadova, Olga; Høeg, Per; Paul, Ashik

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Durgonics, T., Komjathy, A., Verkhoglyadova, O., Høeg, P., & Paul, A. (2016). Analysis of High-Latitude
lonospheric Processes During HSS and CME-Induced Geomagnetic Storms. Poster session presented at AGU
FAll meeting 2016, San Francisco, California, United States.

https://orbit.dtu.dk/en/publications/04a715a2-e8b6-4b24-a643-8d46a0c2ea7b


Analysis of high-latitude ionospheric processes during the November 3 2015 high-speed stream 

induced geomagnetic storm: A multi-instrument observational approach 

 

High speed streams (HSS) originating from coronal holes led to significant increases in 

geomagnetic activity starting on Nov 3, 2015.  The induced physical processes and impacts of HSS-

driven geomagnetic storms differ in some aspects from storms originating in coronal mass 

ejections (CME).  The solar wind (SW) velocity and interplanetary magnetic field (IMF) parameters 

showed typical HSS-like behavior.  The magnitude of Vx increased gradually to approximately 800 

km/s starting in the early hours of Nov 3.  Meanwhile Bz variations increased significantly, but Bz 

did not show similar changes that normally occur for CME impacts.  One of the serious impacts of 

this particular event was on radio communications, during which Swedish air space was closed for 

approximately one hour due to major difficulties experienced by air traffic personnel. 

We present the dominant high-latitude ionospheric physical processes during the storm and 

compare them with CME-originated storm effects.  Using a multi-instrument observation approach 

we analyzed a set of observations including total electron content (TEC) and rate of TEC index 

(ROTI) data obtained from GNSS ground stations in Greenland, Iceland, and Scandinavia.  In 

addition, we also used ground-based data of magnetic field variations, thermospheric columnar 

O/N2 ratios derived from TIMED/GUVI and SuperDARN plasma convection and electric field maps.  

We show high-latitude top-side in-situ ion flux measurements from the Canadian e-POP 

instrument in addition to radio occultation profiles.  Using the combined data sources we 

reconstructed the storm-induced geophysical mechanism.  We also investigated and assessed 

storm influences on airborne navigation at high-latitudes in order to determine the possible cause 

of the radio communication disturbances.   This effort may lead us to a better understanding of 

the phenomenon and might help develop communication hardware that is more resistant to such 

effects. 


